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Introduction: 
 
The biscuit and cake industries are important though relatively small 
wheat users, however they are major value added industries. They have 
specialist wheat quality needs, requiring wheat that is to be of soft kernel 
texture, low in grain protein content and has flour which develops quickly, 
has low water absorption and is extremely extensible. 
 
There is considerable milling and biscuit making capacity in the eastern 
Australia, however there are no specialist soft wheat cultivars adapted to the 
northern region to meet these processing sectors needs.  As a result grain has 
to be transported from production areas in southern NSW or on some 
occasion even further away. The cost of transporting grain is considerable 
and may impact upon the viability of producing these products. 
 
The production environment of the northern wheat belt supports 
substantial hard wheat production and provided disease resistance 
requirements are attained there is significant scope for soft wheat production  
 
This report outlines the outcome of our collaborative breeding program 
initiated between The University of Sydney, Value-Added Wheat CRC Ltd., 
Goodman Fielder and Arnotts Biscuit Ltd., to develop rust resistant soft 
biscuit wheats suitable for production in the northern region.  
Progress: 
 
• Prime soft biscuit wheat (QAL2000) 
 
 3
In 2000, this program released QAL2000 first soft wheat variety for the 
northern region. This wheat combined high yield potential, broad 
adaptability and resistance to the most common stem, leaf and stripe rust and 
has excellent soft biscuit quality. 
 
Commercial production of QAL2000 started in 2001 under a closed loop 
marketing system in eastern Australia with growers being offered pre plant 
contracts. Locations, crop area and estimated production (average and 
maximum) are summarized in Table 1. 
 
Table 1.   Location, Crop area and estimated production for QAL 2000 
crop grown in northern NSW (2001). 
 
 Crop area State Est. prod.(tones) 
Location (ha)  Average Max
Burnett Region and Lockyer valley 60 QLD 300 390 
Darling Down (Southern Darling) 343 QLD 1715 2260 
Inverell southern 45 NSW 225 297 
Moree, Goonwindi 380 NSW 1900 2470 
Wee Waa 240 NSW 1440 1560 
Total 1068 - 5,580 6,970 
The guidelines and quality requirements established by the Goodman Fielder 
for receival of the 2001/2002 crop are listed in Appendix 1. 
 
QAL2000 is resistant to common field strains of stem, leaf and stripe rust. 
It posses the stripe rust gene Yr17. A strain of stripe rust with virulence on 
Yr17 was identified in 1999. Unfortunately, QAL2000 is susceptible to this 
strain and posses only a moderate level of adult plants resistance. As a 
consequence, two advanced breeding lines have been identified which meet 
disease resistance requirements and have quality and agronomic attributes 
that make them potential candidates for release in 2002. 
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• New Prime soft biscuit with improved adult plant resistance 
 
 
ΚID. Code. 
1.  Code.  2001-13  Soft Wheat Breeding, PBI, Narrabri 
2.  Code.  2001-15  Soft Wheat Breeding ,PBI, Narrabri 
 
 
ΚBreeding and Selection 
 
Both these line are derived from a complex cross Tincurrin*4/3/Lance*2// 
Condor*4/3Ag14/4 //Tatiara*3//// Cook*5/VPM1). Pedigree selection was 
conducted in the F3, F4 and F6 generations, with selections being made on 
the basis of stem, leaf, stripe rust resistance, height and straw strength. F6 
derived bulks were harvested from F5 generation. These were evaluated for 
yield and quality in F7, F8, F9 and F10 generations during 1996-2000. Wide 
scale regional evaluation was conducted from 1996 to 2000. 
 
Morphology and Physiology: Both lines are similar in lodging resistance, 
maturity and chaff colour to Tincurrin and Tatiara. They are spring, awned 
types with good harvesting characteristics.  
 
The summary of agronomic characteristics 
 
Attributes 2001-13 2001-15 Remarks 
    
Plant height (cm) 85 90 • No obvious difference 
    
Day to tillering  31 24 • 2001-15 lines are quicker in 
tillering and starts tillering 
about one week prior to 
QAL2000 and the other 
advanced breeding line (2001-
13).  
Day to heading 120-130 110-125 • One week difference. 
Day to 50% anthesis 125-135 125-135 • No obvious difference 
Days to 50 % maturity 160-170 160-170 • No obvious difference 
    
Head type Normal Club • 2001-15 line is a club type 
wheat and is very closely 
relative to Tincurrin  
• 2001-13 line is similar to the 
soft biscuit variety QAL2000 
and has normal type spikes. 
 
ΚDisease Reactions 
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2001-13 (20R*) 
In northern NSW and 
southern Queensland this 
year there appears to have 
been two strains of stripe rust 
which have been favored by 
the frequent through small 
rainfall events throughout 
this winter. Stripe rust was 
first detected in the last week 
of August and the virulence 
pattern suggested this might 
be pathotype 104E137A-.  
S 
2001-15 (20R*) 
In late September-early 
October a changing pattern 
of field infection suggested 
that pathotype 104E137A- 
+Yr17 may also be present. 
High levels of stripe rust in 
QAL2000 at Goondiwindi, 
Wee Waa and PBIN supported this assumption. Stripe rust sample from all 
S 
these sited have been forwarded to NCRCP to confirm field pathotype 
identification. 
 
 
Table 1. Summary of disease resistance of the advanced 
breeding lines 
 
Breeding line Rust Resistance CCN Flag Smut Common Root Rot 
 Stem Stripe Leaf Res. Tol   
2001-13 R R*  R MS/MR MT MR MR 
2001-15 R R* R MS/MR MT MR MR 
QAL200 R R/S R MS/MR MT MR MR 
        
Tincurrin S S S MS MT MR MS/MR 
Tatiara MS-S MR S MS MT MR MS 
Rust resistance data provided by PBI Cobbitty; * 20R against new 104 E137A- + Yr17 pathotype. Possibly 
derived from Tatiara parent 
 
 
ΚGrain Yield  
Grain yield performance of these lines is comparable of QAL 2000 as both 
these exceed the performance of the best parental check. Mean grain yield 
(25 site/years) of these breeding lines along with QAL 2000 and their parent 
varieties is summarized below. 
Grain yield  
 
ID       Mean grain yield 
t/ha % of best check  
 
2001-13     3.09    110  
2001-15     2.94    105  
QAL 2000     3.28    116  
 
Tincurrin     2.81    100  
Tatiara     2.67    95  
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Breeder seed production 2001 
 
Currently, these lines are growing in spaced plantings at Plant Breeding 
Institute Narrabri to produced pure seed. Under the severe disease conditions 
at PBI Narrabri, the two new lines have shown a high level of Yr resistance 
(20R). Pure seed blocks of these lines have been extensively rogued to 
provide pure breeder seed.  
 
2001-13 (Pure seed block @ PBI Narrabri) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2001-15 (Pure seed block @ PBI Narrabri) 
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ΚQuality attributes 
 
• Milling and flour protein characteristics. 
 
ID Milling Yield 
(QJ96-99) 
Milling Yield 
(BM2000) ¥ 
Flour Protein 
(NIR96-99) 
Flour Protein 
(NIR-2000) 
2001-13 70% 68% 9.5% 9.8% 
2001-15 70% 66% 8.6% 9.5% 
QAL2000 71.5% 72% 8.2% 7.5% 
     
Tincurrin 70% 72% 8.2% 9.6% 
 
¥ Grain quality data from 2000 reflected the low moisture conditions at grain 
filling stage and the rain damage just prior to harvest. These data are 
regarded as atypical and hence are reported separately. 
 
Summary of test bake results 
 
ID T. Bake 
(1997) 
T. Bake 
(1998) 
T. Bake 
(1999) 
    
2001-13 * *** *** 
2001-15 * ** ** 
QAL2000 * ** ** 
    
Tincurrin ** ** ** 
Arnott Std *** *** *** 
*** Excellent ** very good * Good 
 
 
 
ΚQuality performance under dryland conditions. 
 
 
In 1999, these lines were grown on a relatively large scale at PBI Narrabri 
under dryland conditions to check their performance under dry land 
condition. The summary of these results is given below: 
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Attributes 2001-13 20015 Arnott Std
  
Flour protein content (%) 9.4 9.7 8.7
Extension (cm) 22 21 17
Rmax (BU) 160 210 135
Water absorption (%) 56 56 58
Water addition (g) 100 103 108
  
Mixing time (sec) 260 260 271
Time to Peak (sec) 166 163 162
Peak Power (w) 532 538 546
Peak Bandwidth (w) 61 71 77
Total work (kJ) 90 89 98
Final Consistency (w) 37 25 37
  
Raw dough weight (g) 20 Biscuits 138 141 140
Dough thickness (mm) 2.8 2.9 2.8
Baked dough weight (g) 20 Biscuits 108 111 109
Packet length (mm) 20 Biscuits 130 135 126
  
PL:BDW 1.2 1.2 1.2
Hardness –Saw time (Sec) 48 45 58
Hardness – TPB test force (g) 2478 2720 2674
Hardness – TPB test Area (gs) 865 1030 997
Biscuit Circularity 1 1 1
Checking (count/percent) 2 5 2
 
 
ΚField performance in Western Australia 
 
During 2000, these advanced breeding lines were grown in bulk seed 
increase and regional trials for yield comparison and local adaptation at four 
sites; Gibson, Salmon Gums, Ravensthorpe and Newdegate. Summary of the 
results is listed as below: 
 
Table 1.  Grain yield (t/ha) and screening  (%) of bulk seed increase 
experiment conducted in Western Australia during 2000. 
Lines Yield (t/ha) Screening % 
   
2001-13 3.13 4.30 
2001-15 2.90 1.18 
   
Whistler 4.51 3.73 
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Thornbill (M5635) 3.84 4.39 
Babbler (WW2455) 2.63 2.56 
  
Key note:  
(a). Plot dimensions 
Plot length @ harvest   =  18 m 
Plot width @ harvest   =  1.65m 
(b). The above yields are very broad approximation wanted by the breeder. 
No standardization was made at the time of seeding for 1000 grains weight 
calc. 
 
Table 2. Summary of the results of interstate new varieties 
testing experiments conducted at four sites in W.A. during 
2000. 
 
 Gibson Salmon Gums Ravensthorpe Newdegate 
Variety Yield 
(t/ha) 
% 
Cascades 
Yield 
(t/ha) 
% 
Cascades 
Yield 
(t/ha) 
% Cascades Yield 
(t/ha) 
% 
Cascades 
         
2001-13 2.58 94 0.77 107 0.44 63 0.27 105 
2001-15 2.46 90 0.74 103 0.48 69 0.25 98 
         
Cascades 2.74 100 0.71 100 0.69 100 0.26 100 
Whistler 3.07 112 0.41 57 0.49 71 0.33 131 
Baxter 2.45 89 0.82 114 0.46 66 0.25 97 
Experiments were conducted as randomised block design with three replicates at all sites. 
 
Comments:  Crop establishment was generally good on all sites. But drought 
and sever dry condition generally prevailed throughout the 2000 growing 
season particularly at Salmon Gums, Ravensthorp and Newdegate. Yield was 
better near the coast at Gibson and drastically reduced on all sites 
 
ΚRole  
 
The combination of high yield and soft quality and disease resistance, 
suggest that these lines will have considerable potential for production across 
most of the northern and southern NSW. They have the ability to compete 
 11
with current prime soft wheat. These lines have the advantage of having a 
high level of adult plant resistance against all strains of rusts. 
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Appendix 1.  Guideline to meet specific quality requirements setout by Goodman 
fielder at receival point for crop 2001/2001 
 
  Soft biscuit quality grade 
Specification Definition Soft 1 Soft 2 Soft 3 
     
Test weight Kg/Hl  74 74 70 
Moisture Maximum % (NIR Calibrated to Oven) 12.5 12.5 12.5 
Protein NX 5.7 @ 11% H2O (NIR Calibrated to Kjeldahl) 9.5 10.5 11.5 
Falling Number Minimum seconds (Hagberg Falling Number) 300 300 300 
Unmillable Max. % above 2.0 mm wheat sieve (by weight) 0.6 0.6 0.6 
Material Maximum % screenings (by weight) 5 5 5 
 Maximum % small foreign seeds in screening 0.6 0.6 1.2 
     
Defective 
grains 
    
Sprouted grain Grain where the covering of the germ is split. It 
includes any further advanced stage of growth of the 
germ. 
NIL NIL NIL 
Stained grain Total including black point and pink fungal stained 
grains 
10 15 15 
 Max pink fungal stained grain 2 2 5 
Heat damaged 
or mouldy 
Discoloration or mould affected due to poor storage 
conditions. Does not include grain affected by field 
fungi 
NIL NIL NIL 
Ball smut Grain affected by Tilletia caries NIL NIL NIL 
Insect damage Grains which have been eaten in part by stored grain 
insect 
1 1 2 
Chemical 
contamination 
 NIL NIL NIL 
Weed Seeds Type 1.   Mexican poppy, colocynth, Double gees, 
Jute, Parthenium,  New Zealand spinach 
8 8 8 
 Type 2.    Rattlepod, Castor Oil Plant, Corinder, 
Crow, garlic, Darling pea, wild Garlic Ragweed 
NIL NIL NIL 
 Type 3.   Noogoora Burr, Bathurst Burr Bulls Heads 
Cottonseed, Datura (#/ per  Kg) 
2 2 2 
 Type 4.   Field Bindweed, Cutleaf Mignonette, 
Hexham Scent, Minweed, Skeleton weed (# per Kg) 
20 20 20 
Wheat ergot Number of pieces per half litre 1 1 1 
Live pea weevil 
Dead pea 
weevil 
Adults of the species Brucus pisorum 
 
NIL 
3 
NIL 
3 
NIL 
3 
Loose smut Tolerance are for the number of blackened pieces of 
wheat ear per half litre 
3 3 3 
Earcockle Darkened seed like nematode galls that displace most 
or all kernels in disease affected wheat heads 
10 10 10 
 
